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SUMMARY
1. Dried Buttermilk Proves Nutritionally Beneficial. The 
addition of dried buttermilk to the basal ration of shelled corn, 
tankage and salt increased the gains on the pigs and decreased 
the feed required for 100 pounds gain when the proportion of 
dried buttermilk as compared to tankage in the combined sup­
plement was fairly high. The corn-tankage-salt ration was 
physiologically improved by the addition of dried buttermilk. 
A fairly well balanced and nutritively efficient ration resulted.
2. Dried Buttermilk Supplies Good Proteins. That a com­
bination of buttermilk and tankage proteins are more efficient 
than tankage proteins is indicated by the fact that with one 
exception all lots receiving dried buttermilk required less total 
protein per 100 pounds of gain made than did the check lot 
fed tankage and no dried buttermilk. The straight buttermilk 
proteins were better for corn supplementation than when 
straight tankage supplied all of the balancing proteins.
3. Dried Buttermilk Stimulates Water Drinking. All lots 
receiving dried buttermilk in the ration consumed more water 
daily than did the check or tankage fed lot. Likewise, the but­
termilk fed pigs required more water per 100 pounds gain, indi­
cating that the addition of dried buttermilk to the ration 
created greater needs for water.
4. Dried Buttermilk, Substitutional Value. One hundred 
pounds of dried buttermilk (powder) when added in varying 
amounts to a corn-tankage-salt ration for growing and fatten­
ing pigs, and when used to replace the tankage entirely, re­
placed an average of 75 pounds of tankage and 7 pounds of 
corn in producing gains. Assuming that it takes 3y2 pounds 
of corn to buy 1 pound of tankage, then this 7 pounds of corn 
would be worth 2 pounds of tankage. Add this to the original 
75 and we have a total replacement value of 77 pounds tankage 
equivalent. Therefore, 100 pounds of buttermilk powder was 
approximately equal in this experiment, in relative feeding 
value, to about 75 or 80 pounds of tankage from the standpoint 
of gains produced. Some extra allowance, favorable to dried 
buttermilk, may be justified on account of the higher rate of 
gain often resulting from the feeding of this dairy by-product. 
Buttermilk powder saves both tankage and corn, but much 
more of the former. Invariably buttermilk proteins cost 
more than tankage proteins, making the cost the limiting factor 
in the use of buttermilk. The “ purebred”  man may find dried 
buttermilk a valuable feed in fitting for show regardless of its 
relatively high price. Under current price conditions (1918)
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dried buttermilk is a relatively high-priced supplement for 
market hog production, everything considered.
5. Dry Matter in Buttermilk Products Valuable Guide. But­
termilk products are valuable approximately in proportion to 
the dry matter they contain. Dried buttermilk runs about 90 
percent dry matter. Good, unwatered, creamery buttermilk 
runs about 9 percent dry matter.. If the creamery buttermilk is 
highly diluted by churn washings, it may run down to 6 per­
cent dry matter. Twelve pounds of dry buttermilk powder 
mixed with 88 pounds of water will supply approximately as 
much crude proteins 'and other buttermilk nutrients as 100 
pounds of good buttermilk. This is equivalent to saying that 
12 pounds of buttermilk powder is also equal in nutrients to 
100 pounds of skimmilk inasmuch as skimmilk and good but­
termilk are of practically equal feeding value.
6. Dried Buttermilk Efficient but Relatively High Priced 
for Swine Production. Dried buttermilk is unquestionably 
an efficient supplemental feed. The demands for it from the 
poultry and other industries, however, are such as to keep the 
price relatively high so that when contemplating the pur­
chase of this product for swine feeding, one should consider 
the relative economy as compared to other feeds such as meat 
meal tankage, fish meal and high class supplemental blends.
Fig. h  Lot M Best pig at the end 
o f the experiment. The ration fed was 
shelled corn self-fed, plus meat meal 
tankage self-fed, plus block salt self- 
fed. The average pig gained 1.26 
pounds daily and required 315 pounds 
corn, 60 pounds tankage and less than 
0.01 pound salt for 100 pounds of gain 
made.
Fig. 2. Lot II. Best pig at the end 
of the experiment. The ration fed was 
shelled corn self-fed, plus supplemental 
mixture (tankage 90 parts—dried but­
termilk 10 parts) self-fed plus block 
salt self-fed. The average pig gained 
1.26 pounds daily and required 337 
pounds corn, 56 pounds tankage, 6 
pounds dried buttermilk and less than 
0.01 pound salt for 100 pounds of gain 
made.
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Dried Buttermilk for Growing and 
Fattening Pigs
B y  J o h n  M. E vvard , C. C. Culbertson  an d  Q. W . W allace
The objects of this experiment were to determine the com­
parative value and efficiency of meat meal tankage, dried but­
termilk and various combinations of these feeds on health, 
gains, feed requirements, water consumption, time required to 
reach 225 pounds average weight and other factors, when these 
protein feeds were self-fed along with shelled corn to growing 
and fattening pigs in dry lots.
ANIMALS USED
The pigs used in this test were very uniform in age, weight 
and breeding. They were all sired by the same purebred 
Hampshire boar and were out of either related purebred or 
very high grade Hampshire sows. The pigs were selected from 
four litters.
At the time the experiment began the pigs were approxi­
mately 80 days old and averaged close to 50 pounds in weight.
METHODS OF EXPERIMENTATION AND CARE OF 
ANIMALS
The pigs used in this test were divided into 12 lots of two 
pigs each. They were allotted so as to make all lots as nearly 
alike as possible. The various groups were fed in series, that 
is, in such a manner as to have the ration of any one group 
(II to XI, inclusive) vary from the preceding group by the sub­
stitution of 10 pounds of buttermilk powder for an equal quan­
tity of meat meal tankage per hundred pounds of supplement 
allowed. The different lots were, therefore, closely checked 
by the preceding as well as the succeeding lots. In “ series 
feeding”  very dependable experimental results may be secured 
thru the use of a relatively small number of animals per group 
inasmuch as the various lots check one another.
Three weights were taken of each pig at the beginning and 
three at the close of the experiment. The average of the three 
consecutive daily weights was used as the weight for each lot. 
Single pig weights were taken every 30 days.
The pigs were kept in the experimental dry lots, which 
measured approximately 16 by 90 feet. The lots ran north 
and south. The soil was gravelly, sandy loam with a little clay 
mixed with it. Each lot was equipped with a 10 by 12 foot 
Iowa Gable Roof Hog House. Self-feeders were kept inside the 
houses. Each feeder had separate compartments for the shelled 
corn, feed mixtures (supplements) and salt. Fresh water from 
the college hydrants was kept before the pigs in open troughs,
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Fig. 3. Lot III. Best pig at the end 
of the experiment. The ration fed was 
shelled corn self-fed, plus supplemental 
mixture (tankage 80 parts—dried but­
termilk 20 parts) self-fed, plus block' 
salt self-fed. The average pig gained 
1.30 pounds daily and required 324 
pounds corn, 48 pounds tankage, 12 
pounds dried buttermilk and less than 
0.01 pound salt for 100 pounds o f gain 
made.
Fig. 4. Lot IV. Best pig at the end 
of the experiment. The ration fed was 
shelled corn self-fed, plus supplemen­
tal mixture (tankage 70 parts—dried 
buttermilk 30 parts) self-fed plus block 
salt self-fed. The average pig gained 
1.27 pounds daily and required 294 
pounds corn, 47 pounds tankage, 20 
pounds dried buttermilk and less than 
0.01 pound salt for 100 pounds o f gain 
made.
RATIONS FED
The rations fed to the 12 lots of two pigs each were as fol­
lows :
All lots received shelled corn, self-fed, plus block salt self-fed, 
and in addition the pigs in each lot received the following 
feeds or feed mixtures.
Lot I 60 percent protein meat meal tankage self-fed 
Lot II A  mixture of meat meal tankage 90 pounds and 
dried buttermilk 10 pounds, self-fed 
Lot III A  mixture of meat meal tankage 80 pounds and 
dried buttermilk 20 pounds, self-fed 
Lot IV A  mixture of meat meal tankage 70 pounds and 
dried buttermilk 30 pounds, self-fed 
Lot V A  mixture of meat meal tankage 60 pounds and 
dried buttermilk 40 pounds, self-fed 
Lot VI A  mixture of meat meal tankage 50 pounds and 
dried buttermilk 50 pounds, self-fed 
Lot VII A  mixture of meat meal tankage 40 pounds and 
dried buttermilk 60 pounds, self-fed 
Lot VIII A  mixture of meat meal tankage 30 pounds and 
dried buttermilk 70 pounds, self-fed 
Lot IX  A  mixture of meat meal tankage 20 pounds and 
dried buttermilk 80 pounds, self-fed 
Lot X  A  mixture of meat meal tankage 10 pounds and 
dried buttermilk 90 pounds, self-fed 
Lot X I  Dried buttermilk, self-fed
Lot X II  Dried buttermilk, self-fed, plus meat meal tankage 
self-fed
FEED DESCRIBED
S H E L L E D  CORN
All the mixed yellow and white corn, mostly yellow, used in 
this test was grown locally. It was well matured and bright.
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All of the figures presented give the corn reduced to a 14 per­
cent moisture basis, and it is so charged in the records.
M E A T  M E A L  T A N K A G E
This was a regular 60 percent protein meat meal tankage ob­
tained from Armour and Company.
D R IE D  B U T T E R M IL K
The dried buttermilk used in this test was obtained from 
Hales and Edwards, a feed company then of Chicago, Illinois. 
It was a straight buttermilk, evaporated down to make a pow­
der. The commercial name of this product was “ Eat-All,”  and 
it was manufactured by the Collis Company, of Clinton, Iowa.
B LO CK S A L T
Block salt was used instead of flake or barrel salt in order 
to facilitate the keeping of accurate feed consumption records. 
The high grade salt fed was obtained from the Morton Salt 
Company, Chicago. It contained over 99 percent sodium 
chloride.
CHEMICAL ANALYSIS OF THE FEEDS
The chemical composition of the feeds fed in the experiment, 
as determined by the Chemistry Section of the Iowa Agricul­
tural Experiment Station, is shown in table I.
TABLE I. CHEMICAL COMPOSITION OF FEEDS. 
_________________ (Pounds per hundred)_________________
Dry
matter
Crude
protein
Carbohydrates
Fat Ash
Nitrogen-
free-
extract
Crude
fiber
Shelled corn* A 89.05 
B 86.00
9.28
8.96
71.50
69.06
2.78
2.68
3.85
3.72
1.64
1.58
Meat meal 93.59 59.81 4.73 3.62 8.08 17.35
Dried buttermilk 88.66 29.02 34.52 6.43 8.30 10.38
*A1I figures for corn in this bulletin are on a 14 percent moisture basis (see B ); the upper set 
of figures (see A) gives the composition of the corn as fed.
METHODS OF FEEDING
The feeds were all self-fed dry. Shelled corn was placed 
in one compartment of a self-feeder, the protein supplement in 
another compartment and block salt in still another 
compartment. The dried buttermilk and meat meal tankage 
(Lot XII) were self-fed in separate feeders.
The dried buttermilk and tankage were mixed in the pro­
portions indicated under rations fed and the mixture self-fed 
as a unit. Aside from the mixing of the tankage and dried 
buttermilk, there was no further preparation of the feeds.
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TABLE II. THE WEIGHTS, GAINS AND FEED DATA, POST-WEANING TIME TO 225-POUND WEIGHTS.
(All figures in pounds unless otherwise designated)
Lot No.
Supplement, percent dried
I II III IV V VI VII VIII IX X XI XII
buttermilk** T (0) 10 20 30 40 50 60 70 80 90 100 (90.89)
Av. initial weight 49 50 48 85 46 35 49 35 50.15 51 15 51 00 48 15 51.50 51 15 48 1 5 St 00Av. final weight
Av. daily gain per pig
Av. daily feed consumed per pig:
225 65 225 82 225 12 224 30 225.90 224 00 224 90 224 30 225.90 225 00 224 70 225 001 26 1 26 1 30 1 27 1.39 1 44 1 30 1 39 1.43 1 35 1 38 1.45
Shelled corn (14% moisture) 
Meat meal tankage 
Dried buttermilk 
Block salt
3 96
75
00
4 26
70
08
00
4 20
62
16.
00
3 72
59
25
00
4.44
.55
.37
.00
4 55
45
45
00
4 07
34
51
00
3 92
30
69
00
3.91
.21
.85
.00
3
1
80
12
10
00
4
1
21
07
00
4.00
.11
1.11
onTotal 4 71 5 05 4 97 4 57. 5.36 5 45 4 92 4 91 4.97 5 02 5 28 5.22
Av. daily feed consumed per 100 lbs.
liveweight
Feed required for 100 lbs. gain:
4 03 4 32 4 05 3 72 4.08 4 16 3 92 3 82 3.79 3 66 3 87 3.92
Shelled corn (14% 'moisture) 
Meat meal tankage
314
59.
60
52
337
55
24
65
323
47
98
94
293
46
63
80
318.38
39.72
316
31
11
01
313
26
62
07
282
21
29
47
273.58
14.87
281
9
60
08
305 11 275.89
Dried buttermilk 
Block salt
374
00
6 18
00
11 98
00
20 06
00
26.48
.00
31 01
00
39 10
00
50 10
00
59.50
.00
81 72
00
77 73
00
76.26
.00Total 13 399. 08 383 91 360 49 384.59 378 13 378 78 353. 86 347.96 372 40 382 84 359.80
Time required to reach 225 lbs.
weight (days)* 140 HO 138 138 126 120 134 127 122 129 128 120
* From the beginning of the experiment when pigs averaged approximately 50 pounds in weight.
S l l p ^  0r Straight dried buttermilk: T (0) is designation for straight tankage and T-B
124
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DISCUSSION OF RESULTS
In order to bring ont more 
clearly the important phases of 
this experiment, the discussion 
of results in producing 225- 
pound market pigs covers not 
only the 12 individual lots, but 
also certain averages of lots 
wherein these are arranged in 
six groupings.
The groupings of lots were 
arbitrarily arranged as follows: 
Group A, lot 1 (primary check 
lot fed straight tankage as the 
lone supplement) ; Group B, lots 
II, III and IV, (these lots re­
ceived an average of 80 parts 
tankage and 20 parts dried but­
termilk as the protein supplement) ; Group C, lots V, VI and 
VII, (these lots received an average of 50 parts tankage and 
50 parts dried buttermilk) ; Group D, lots VIII, IX  and X, 
(these lots received an average of 20 parts tankage and 80 
parts dried buttermilk); Group E, lot XI, (secondary check 
lot fed buttermilk powder as the lone supplement) ; and Group 
F, lot XII, (tertiary check lot, fed both tankage and butter­
milk powder, free-choice style).
The figures covering the weights, gains, feed requirements 
and time required for the various lots to reach 225 pounds 
average weight are presented in table II. Table XVI, found in 
the appendix, gives the data in greater detail.
GAINS M A D E  BY T H E  PIGS
All lots receiving dried but­
termilk, with the exception of 
lot II (see table II), made great­
er daily gains than did the 
primary check lot, I. The dif­
ference in average daily gain 
was smpll, practically two- 
tenths of a pound, (0.19 lb.), be­
tween the largest and least 
gaining lots.
Lot XII receiving both tank­
age and dried buttermilk self- 
fed, free-choice style, made the 
greatest daily gain, 1.45 pounds 
per pig per day. The pigs’ ap­
petite evidently was a reliable
Fig. 6. Lot VI. Best pig at the end 
o f the experiment. The ration fed was 
shelled corn self-fed, plus supplemental 
mixture (tankage 50 parts—dried but­
termilk 50 parts) self-fed, plus block 
salt self-fed. The average pig gained 
1.44 pounds daily and required 316 
pounds corn, 31 pounds tankage, 31 
pounds dried buttermilk and less than 
0.01 pound salt for 100 pounds of gain 
made.
Fig. 5. Lot V. Best pig at the end 
of the experiment. The ration fed was 
shelled corn self-fed, plus supplemental 
mixture (tankage 60 parts—-dried butter­
milk 40 parts) self-fed plus block salt 
self-fed. The average pig gained 1.39 
pounds daily and required 318 pounds 
corn, 40 pounds tankage, 26 pounds 
dried buttermilk and less than 0.01 
pound salt for 100 pounds of gain made.
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TABLE III. AVERAGE DAILY GAIN PER PIG BY GROUPS
Group designation A B C D E F
Average percent dried 
buttermilk in supplement 0 20 50 80 100 90.89*
Av. daily gain per pig 
(pounds) 1.26 1.28 1.38 1.39 1.38 1.45
*The percentage of dried buttermilk, based on the total supplement (dried buttermilk and 
tankage, self-fed, free-choice) consumed by the pigs by periods was as follows: First 30 days, 
87.34; second 30 days, 95.15; third 30 days, 87.14; fourth.30 days, 93.86; last 20 days, 96.05: 
entire period of feeding or 140 days, 92.24; and for 120 days, or until pigs reached 225 pounds 
average weight, 90.89. Group F, or Lot XII, consumed a larger percentage of dried buttermilk 
in the combination supplement (dried buttermilk plus tankage) than any other group receiving 
both of these high protein feeds.
indication of bodily (nutritional) needs (see table XVI). Lot 
VI, getting the half and half tankage and dried buttermilk 
mixture, was a close second with a daily gain of 1.44 pounds 
per pig. The average daily gain in the other lots varied from 
1.26 pounds per pig in lots I (primary check—tankage sup­
plement) and II (10 percent dried buttermilk and 90 percent 
tahkage) to 1.43 pounds per pig in lot IX  (fed 80 pounds dried 
buttermilk and 20 pounds tankage mixture). The addition of 
dried buttermilk to a corn and tankage ration increased the 
daily gains in every case but one. In the one exception (lot 
II) the percentage of dried buttermilk in the supplement was 
only 10 percent.
The group averages indicate even more clearly the increased 
daily gains obtained where dried buttermilk was added to the 
ration. Table III shows the average daily gain by groups.
Small amounts of dried buttermilk apparently had little ef­
fect in increasing the daily gain, but as the dried buttermilk 
allowance increased the favorable effect was quite noticeable. 
Group B (20 percent dried but­
termilk) increased in gains only 
0:02 pound over the check lot' 
fed tankage as the sole protein 
supplement, while groups C (50 
percent), D (80 percent), and 
E (100 percent or all dried but­
termilk) show an average in­
crease of practically 0.12 
pound. The pigs of group F, 
the group making the greatest 
average daily gain, consumed 
90.89 percent of supplement as 
dried buttermilk; they show an 
increase of 0.19 pound. The 
tests demonstrate clearly that 
the higher the proportion of
Fig. 7. Lot-VII. Best pig at the end 
of the experiment. The ration fed was 
shelled corn self-fed, plus supplemen­
tal mixture (tankage' 40 parts—dried 
buttermilk 60 parts) self-fed, plus block 
salt self-fed. The average pig gained 
1.30 pounds daily and required 314 
pounds corn, 27 pounds tankage, 41 
pounds dried buttermilk and 0.04 pound 
salt for 100 pounds of gain made.
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dried buttermilk and the lower 
the proportion of tankage, the 
more rapid were the gains.
A V E R A G E  D A IL Y  F E E D  
C O N S U M E D
Corn
The greatest average daily 
corn consumption per pig (see 
table II) was in lot VI, which 
received a mixture of 50 percent 
tankage and 50 percent dried 
buttermilk in addition to 
i .o a  poui.ua uany auu reyuireu shelled corn. On the other hand, 
pl>un,cb p?.?nds tanka s0 the least corn was consumedpounds dried buttermilk and less than .. . .. , .. ^o.oi pound salt for ioo pounds gain. daily in lot IV (tankage /(J-
dried buttermilk 30). Less corn 
was consumed daily in lot I, which received only tankage as the 
sole supplement. In studying these daily feed consumption fig­
ures it must be borne in mind that the pigs which received dried 
buttermilk (alone or mixed with tankage) took fewer days of 
feeding to reach the 225-pound weight, than did the straight 
tankage-fed animals. Consequently, the feed requirement per 
hundred pounds of gain made is an important consideration 
(see table II) .
In general the lots receiving dried buttermilk consumed, 
daily, more shelled corn than did the check lot which received 
only tankage as the supplement (see table IV for data on the 
lot .groupings).
Supplement
Lots X  and XII that received, respectively, the near-maxi­
mum and maximum of dried buttermilk consumed the most 
supplement daily, an average of 1.22 pounds per pig. All lots 
receiving dried buttermilk ate more total supplement than did 
the check lot fed tankage. This was to be expected inasmuch 
as the pigs would have to eat more dried buttermilk than tank­
age in order to obtain approximately the same amount of pro­
tein, prbvided these proteins were of similar efficiency. The 
crude proteins of buttermilk, however, are considered to be 
somewhat more efficient than those of tankage in balancing 
corn proteins, and the pigs required less total protein per unit 
of gain when dried buttermilk was added to the ration than 
when tankage was fed alone.
The meat meal tankage fed carried 59.81 percent crude pro­
tein as compared with 29.02 percent in the buttermilk powder. 
On this basis, it takes 206 pounds of dried buttermilk to pro-
Fig. 8. Lot VIII. Best pig at the 
end of the experiment. The ration fed 
was shelled corn self-fed, plus supple­
mental mixture (tankage 30 parts— 
dried buttermilk 70 parts) self-fed, plus 
block salt self-fed. The average pig
10
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TABLE IV. AVERAGE DAILY FEED CONSUMED PER PIG BY GROUPS 
UP TO 225-POUND MARKETABLE WEIGHT 
(All figures in pounds)
Group designation A B C D E F
Average percent dried 
buttermilk in supplement. 0 20 50 80 100 90.89
Shelled corn 3.96 4.06 4.35 3.88 4.21 4.00
Meat meal .75 .64 .45 .21 .11
Dried buttermilk ----— .16 .44 .88 1.07 1.11
Total supplement .75 .80 .89 1.09 1.07 1.22
Grand total 4.71 4.86 5.24 4.97 5.28 5.22
vide as much crude protein as is in 100 pounds of meat meal 
tankage.
The most total feed was consumed per head daily by lot VI 
(dried buttermilk 50-tankage 50), 5.45 pounds, as compared 
to 4.71 pounds in the case of the check lot, lot I (tankage). 
The daily range in feed consumed, however, was not great altho 
with but one exception all lots receiving dried buttermilk ate 
more total feed daily (but for fewer days) than did the check 
lot. Apparently the dried buttermilk stimulated appetite, feed 
consumption, feed assimilation, and transformation of nutrients 
to bodily tissues.
Table IV gives the average daily feed consumed by the six 
groups, A, B, C, D, E and F.
The figures of table IV show quite clearly that the addition of 
dried buttermilk to the ration caused the pigs in every group 
to consume more supplement and more total feed daily than 
those of group A, fed straight tankage.
TABLE V. NUTRIENTS (CRUDE) AND FEED CONSUMED DAILY PER PIG WITH 
‘ ’CRUDE NUTRITIVE’ ’ RATIO UP TO 225-POUND MARKETABLE WEIGHT
(All figures in pounds) 
Nutrients Consumed with Ratio
Lot no. I II III IV V VI VII VIII IX X XI XII
Supplement, per 
cent dried butter­
milk
0 10 20 30 40 50 60 70 80 90 100 90.89
Protein 0.80 0.83 0.79 0.76 0.84 0.81 0.71 0.73 0.72 0.73 0.71 0.75
Carbohydrate
equivalent 3.36 3.64 3.61 3.28 3.91 4.02 3.64 3.62 3.69 3.72 4.04 3.88
Crude ratio 1: 4.19 4.41 4.55 4.30 4.68 5.00 5.10 4.95 5.09 5.07 5.69 5.20
Feed Consumed
Shelled corn 3.96 4.26 4.20 3.72 4.44 4.55 4.07 3.92 3.91 3.80 4.21 4.00
Tankage 0.75 0.70 0.62 0.59 0.55 0.45 0.34 0.30 0.21 0.12 0.11
Dried butter­
milk 0.08 0.16 0.25 0.37 0.45 0.51 0.69 0.85 1.10 1.07 1.11
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C R U D E  N U T R IE N T S  C O N S U M E D
The figures showing the daily protein and carbohydrate 
equivalent intake are of value in a study of the daily feed con­
sumption. In table V are presented the crude protein and 
crude carbohydrate equivalent intake, together with the 
“ crude nutritive ratio,”  the ratio of protein to carbohydrate 
equivalent; a ratio of 1 :4.41, as found in lot II, means that for 
every pound of protein intake there were consumed 4.41 pounds 
of fattening or energy supplying constituents (starches, sugars, 
fiber and other carbohydrates), plus the fats and allied sub­
stances which are multiplied by 2.2, inasmuch as a pound of 
“ fatty substances”  is worth approximately that many times 
the carbohydrate materials in putting on fat and in supplying 
energy, (heat, etc.) for the pigs’ bodies. Table YI presents 
the daily intake of crude protein and crude carbohydrate 
equivalent, the figures being given on the group basis.
In general the amount of crude protein consumed daily per 
pig decreased as the amount of dried buttermilk in the ration
TABLE VI. CRUDE NUTRIENTS CONSUMED DAILY PER PIG (BY GROUPS) 
WITH CRUDE RATIO 
. (All figures in pounds)
Group designation A B C D E F
Average percent dried 
buttermilk in supplement 0 20 50 80 100 90.89
Protein .803 .794 7.85 .729 .711 .746
Carbohydrate equivalent 3.359 3.509 3.858 3.674 4.044 3.881
Crude ratio 1: 4.19 4.42 4.93 5.04 5.69 5.20
increased (see table V): Note that with the larger percentages 
of dried buttermilk in the supplement the carbohydrate equiva­
lent intake showed a marked tendency to increase as the 
amount of protein intake decreased. The crude ratio figures 
show, on the whole, that the ratios of the various rations be­
came wider as the percentage of buttermilk in the ration in­
creased. The ratio was 1 to 4.19 in lot I where only tank­
age was fed and 1 to 5.69 in lot XI where only dried butter­
milk was given. The dried buttermilk, supplying a more effi­
cient pYotein, enabled the pigs to gain more rapidly on less 
protein and, hence, on a smaller proportion of protein in the 
total ration. This smaller proportion required was shown by 
the wider ratio.
These facts are more clearly brought out when the figures 
are presented on the group basis, as in table YI.
The figures covering the daily crude protein and crude car­
bohydrate equivalent consumption have been presented. In 
table VIII are given the figures on the digestible nutrients (es-
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TABLE VII. PERCENTAGE DIGESTIBILITY ASSUMED FOR 
NUTRIENTS IN FEEDS FED
Feed Protein
crude
Nitrogen- 
free extract 
crude
Fiber
crude
Ether 
extract or 
fat-crude
Shelled corn 75 92 44 69
Tankage 75 93 40 65
Dried buttermilk 95 100 — 100
timated). The digestion coefficients nsed were computed from 
results secured in actual experimental trials with pigs. These 
trials consisted of individual digestion determinations with 
light and heavy hogs conducted by Evvard and Guernsey,1 
together with a number of other trials by Grindley, Carmichael 
and Newlin,2 Dietrich and Grindley,3 and Forbes.4 
Table VII gives the coefficients of digestibility as used for
TABLE VIII. NUTRIENTS (DIGESTIBLE) AND FEED CONSUMED PER PIG 
DAILY WITH NUTRITIVE RATIO
(All figures in pounds)
Nutrients Consumed
Lot no. I II III IV V VI VII V ili IX X XI XII
Protein 0.60 0.62 0.60 0.59 0.65 0.63 0.57 0.59 0.59 0.61 0.60 0.62
Carbohydrate
equivalent 2.59 2.82 2.80 2.56 3.06 3.16 2.87 2.87 2.94 2.99 3.25 3.12
Nutritive 
ratio 1: 4.30 4.50 4.64 4.36 4.72 5.01 5.08 4.88 4.96 4.87 5.42 5.00
'  Feed Consumed
Shelled corn 3.96 4.26 4.20 3.72 4.44 4.55 4.07 3.92 3.91 3.80 4.21 4.00
Tankage 0.75 0.70 0.62 0.59 0.55 0.45 0.34 0.30 0.21 0.12 0.11
Dried buttermilk 0.08 0.16 0.25 0.37 0.45 0.51 0.69 0.85 1.10 1.07 1.11
the nutrients of the feeds—shelled corn, meat meal tankage 
and dried buttermilk.
It must be emphasized that the coefficients of digestibility
TABLE I5C. DIGESTIBLE NUTRIENTS CONSUMED DAILY PER PIG (AVERAGE 
BY GROUPS) WITH NUTRITIVE RATIO.
(All figures in pounds)
Group designation A B C D E F
Protein .602 .604 .615 .598 .600 .623
Carbohydrate equivalent 2.591 2.726 3.028 2.933 3.252 3.118
Nutritive ratio 1: 4.30 4.50 4.94 4.90 5.42 5.00
1Unpublished data, Iowa Agr. Exp. Sta. 
2I11. Agr. Exp. Sta.—data to authors. 
■III. Agr. Exp. Sta. Bui. 170.
4Ohio Agr. Exp. Sta. Bui. 271.
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as gathered from different 
Sources vary considerably, so 
the averages of those which ap­
peared to be the most reliable 
were taken.
The average daily nutrient 
consumption on the digestible 
basis is presented in table VIII. 
Table IX presents similar fig­
ures on the group basis.
On the digestible protein 
basis we do not note the rather 
marked decrease in daily intake 
which was manifest on the 
crude total protein basis (com­
pare tables VIII and V ; also IX 
and VI). This indicates that 
the digestible proteins of meat 
meal tankage and dried buttermilk are more nearly alike in 
nutritive quality than the crude proteins from these products. 
A discriminating perusal of both the crude nutritive and “ di­
gestible”  or so-called true nutritive ratios (compare tables 
VIII and V, also IX  and VI) demonstrates very clearly that 
the percentage of protein in the “ dried buttermilk”  rations 
was lessened as the proportion of buttermilk product in the 
supplement increased. This affirms the belief that the proteins 
(both crude and digestible) of dried buttermilk were superior 
to the corresponding classes of protein in tankage. The ratios, 
N crude and digestible, widened as the dried buttermilk propor­
tions in the supplement increased. The greater gains made by 
the pigs receiving dried buttermilk are of practical importance. 
These enhanced gains suggest 
the superiority of the dried but­
termilk proteins over tankage 
proteins, no matter whether the 
comparison is made on the act­
ual crude or the assumed diges­
tibility basis.
The 4 appendix tables, XVII 
and XVIII, give the crude and 
the degistible nutrients con­
sumed daily per pig by 30-day 
periods.
These tables show clearly 
that the protein intake per 
pig increased as the feeding pe­
riod progressed; likewise the 
ratio widened as the pigs
Pig. 10. Lot X. Best pig at the 
end of the experiment. The ration fed 
was shelled corn self-fed, plus stipple- 
mental mixture (tankage 10 parts— 
dried buttermilk 90 parts) self-fed, plus 
block salt self-fed. The average pig 
gained 1.35 pounds daily and required 
286 pounds corn, 9 pounds tankage, 80 
pounds dried buttermilk and less than 
0.01 pound salt for 100 pounds of gain 
made.
Pig. 9. Lot IX. Best pig at the 
end of the experiment. The ration fed 
was shelled corn self-fed, plus supple­
mental mixture (tankage 20 parts— 
dried buttermilk 80 parts) self-fed, 
plus block salt self-fed. The average 
pig gained 1.43 pounds daily and re­
quired 274 pounds corn, 15 pounds 
tankage, 60 pounds dried buttermilk 
and less than 0.01 pound salt for 100 
pounds of gain made.
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neared the 225-pound weight, indicating that the pigs were con­
suming more carbohydrates and fats in proportion to protein, 
as they put on weight.
The good gains made by these pigs in dry lot and their 
economical use of feed indicate that their protein consumption 
figures represent the approximate protein requirements in 
order to make a near-optimum showing or return for nutrients 
taken. At any rate, the figures are useful in estimating the ap­
proximate requirements of growing and fattening pigs for pro­
teins and for carbohydrate equivalent for such rations as were 
used.
F E E D  R E Q U IR E D  FOR A H U N D R E D  PO U N D S GAIN
Corn
When the dried buttermilk was increased in the supplement 
and the pigs ate more of it, there was a tendency for the ani­
mals to require less shelled corn per unit of gain made. Lot 
II (tankage 90-dried buttermilk 10) required-the most shelled 
corn (337.24 pounds) per 100 pounds gain, while the least 
shelled corn was required by lot IX (tankage 20-dried butter­
milk 80), 273.58 pounds. Lot XII (tankage 9.11-dried butter­
milk 90.89) followed closely with 275.89 pounds (see table II). 
The decreased corn requirement with the larger amount of but­
termilk is partially due to the fact that the dried buttermilk 
contains sugars which take the place of some of the starch of 
corn. Also the dried buttermilk alone and combinations of 
dried buttermilk and tankage contained less protein per hun­
dred pounds than straight tankage. Consequently, the pigs 
had to consume more of the “ dried buttermilk”  supplements 
than of tankage in order to get enough protein. It is obvious, 
therefore, that there was less need and space for corn when 
more of the protein suppplement was consumed. Hundreds of 
controlled experiments conducted at this and other agricul­
tural experiment stations demonstrate that the incorporation 
of liberal amounts of buttermilk or dried buttermilk in a corn 
base ration decreases the amount of corn grain required per 
unit of gain made as compared with a similar ration when tank­
age is fed in place of buttermilk. When the amount of dried 
buttermilk in the rations of this experiment was small the pigs 
required somewhat more shelled corn per 100 pounds gain 
than did the primary check or tankage lot, but, on the other 
hand, when the buttermilk in the ration increased, less corn 
was required than in the tankage-fed cheek lot.
Supplement
Lot I, receiving tankage as the only protein supplement, re­
quired 59.52 pounds of tankage which was the least supplement 
requirement from the standpoint of actual weight (see table II).
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TABLE X. FEED REQUIRED PER 100 POUNDS GAIN BY GROUPS
Group A B C D E F
Average percent dried 
buttermilk in supplement 0 20 50 80 100 90.89
Shelled corn 314.60 318.28 ' 316.04 279.16 305.11 275.89
Tankage 59.52 50.13 32.27 15.14 ----- -- 7.64
Dried buttermilk . ------- - 12.74 32.20 63.77 77.73 76.25
Total 374.12 381.15 380.51 358.07 382.84 359.78
All lots receiving dried buttermilk required more supplement, 
by weight, than did the check lot. The greatest requirement 
was noted in lot X, which received a supplement composed of 
tankage 10 and dried buttermilk 90 percent. This lot required 
practically 50 percent more of the supplement by weight than 
did lot I, fed tankage.
In total feed required per 100 pounds gain, lot IX (tankage 
20-dried buttermilk 80) had the least feed requirement, 347.96 
pounds. The other lots varied from this low figure to 399 
pounds in lot II (tankage 90-dried buttermilk 10). .
Table X  gives the average feed required per 100 pounds gain 
by groups.
In general, the amount of feed required did not vary a great 
deal (see table X ). The requirements for total feed in groups 
A, B, C and E were practically the same, all about 380 pounds. 
Groups D and F had a somewhat smaller feed requirement than 
the others, 358.07 and 359.78 pounds, respectively. The feed 
requirement figures show that the pigs utilized the total feed 
about equally in the various groups. The rations apparently 
were approximately on a par from the standpoint of supplying
the total pounds required. The 
rations having tankage and 
dried buttermilk in combina­
tion had a slight advantage. 
The nutritive efficiency of the 
combination supplements is 
manifest in the more rapid 
gains. The pigs in lot XII which 
were self-fed tankage and dried 
buttermilk free-choice s t y l e  
seemed to have the “ edge,”  in 
everything except the economic 
phases, over all lots in going 
from 50 to 225 pounds in 
weight; they consumed 9.11 
pounds tankage and 90.89 
pounds of dried buttermilk per
Fig. 11. Lot XI. Best pig at the 
end of the experiment. The ration fed 
was shelled corn self-fed, plus dried 
buttermilk self-fed, plus block salt self- 
fed. The average pig gained 1.38 
Pounds daily and required 305 pounds 
corn, 78 pounds dried buttermilk and 
less than 0.01 pound salt for 100 pounds 
of gain made.
16
Bulletin, Vol. 24 [1930], No. 278, Art. 1
http://lib.dr.iastate.edu/bulletin/vol24/iss278/1
134
TABLE XI. TOTAL CRUDE PROTEIN REQUIRED FOR 100 POUNDS GAIN
Lot number I II III IV V VI VII VIII IX X XI XII
Percent dried buttermilk in • 
supplement 0 10 20 30 40 50 60 70 80 90 100 90.89
Protein required (pounds) 64 65 61 60 60 56 55 53 51 54 50 51
hundred pounds of total supplement consumed. This means 
that about 17 percent of their supplemental proteins came 
from tankage and 83 percent from the dried butter­
milk. It is presumed, judging from the relative rapidity of 
gains and feed requirements, that the greater efficiency of the 
tankage-buttermilk combination of proteins is responsible for 
the better general and all-around showing of the tankage-dried 
buttermilk fed lots rather than to a better vitamin content, 
altho the combination probably supplied a somewhat better 
mineral intake. The vitamin and mineral content of the 
various rations, however, must be considered when judging the 
efficiency of the protein combinations.
When it is considered that the dried buttermilk used in this 
test contained approximately 29 percent protein one can readily 
see that when the d^ied buttermilk was fed, the pigs actually 
required less pounds of protein than when tankage was fed 
alone as the protein supplement. This is demonstrated in 
table XI, which shows the total amount of crude protein re­
quired per 100 pounds gain, all lots. The figures given include 
the protein in all feeds and were computed by using the com­
position figures given in table I.
The figures given in table XI show clearly that the addition 
of increased‘proportions of buttermilk in the supplement fed 
in addition to corn or to corn and meat meal tankage was in­
strumental in markedly decreasing the protein requirement.
With the exception of lot II 
(tankage 90-dried buttermilk 
10), all lots receiving dried but­
termilk required less total pro­
tein per unit of gain than did 
the check lot. The least protein 
requirement is noted in lot XI, 
practically 50 pounds of pro­
tein or 14 pounds less than the 
check lot.
Judging from ‘the results ob­
tained, the proteins of butter­
milk are more efficient in bal­
ancing the nutritional deficien­
cies of corn than are the pro­
teins of tankage, altho in this 
comparison (lots I and XI) the
Fig. 12. Lot XII. Best pig at the 
end of the experiment. The ration fed 
was shelled corn self-fed, pins tankage 
self-fed, plus dried buttermilk self-fed, 
plus block salt self-fed. The average 
pig gained 1.45 pounds daily and re­
quired 276 pounds corn, 8 pounds tank­
age, 76 pounds dried buttermilk and 
less than 0.01 pound salt for 100 
pounds of gain made.
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TABLE XII. TOTAL CRUDE PROTEIN REQUIRED PER 100 POUNDS 
______  GAIN BY GROUPS
Group A B C D E F
Average percent dried 
buttermilk in supplement 0 20 50 80 100 90.89
Protein required (pounds) 64 62 57 53 50 51
possible vitamins in the dried buttermilk may be a factor. It 
appears that the more dried buttermilk the ration contained, the 
more efficient were the proteins, as judged by the requirements. 
On the average it took 28 percent more corn and tankage pro­
teins (lot I) to produce a unit gain on growing and fattening 
pigs than it did of corn and buttermilk proteins (lot X I ) .
It is well to call the feeders’ attention again to the fact that 
altho pigs consume with the corn basal ration considerably 
more dried buttermilk than tankage (dried buttermilk carries 
about 29 percent protein as compared to 60 percent in high 
grade tankage) to get sufficient protein to supply the physio­
logical needs of their bodies, yet in actual practice the total 
amount of supplemental protein consumed is less where dried 
buttermilk is used to balance the corn or corn and salt ration 
under dry lot feeding conditions. Likewise,, in dry lot the total 
protein (both corn and supplement) required is less with a ra­
tion of corn grain and “ 29 percent protein”  dried buttermilk 
than with corn and “ 60 percent protein”  meat meal tankage. 
Even tho dried buttermilk has the mentioned nutritive advan­
tages over tankage, it is not economical in market pig produc­
tion when retail prices are approximately $120 to $150 per ton 
for dried buttermilk as compared with $75 to $80 per ton for 
tankage.
The group averages presented in table XII bring out more 
clearly than the lot figures (see table XI) the lessened protein 
requirement when dried buttermilk was added to the corn or 
corn and tankage rations. The greatest protein requirement 
was experienced in the straight tankage fed group A, 64 
pounds, and the least requirement in the straight dried butter­
milk fed group E with 50 pounds. Group B (tankage 90-dried 
buttermilk 10, average) required 62 pounds, or 2 pounds less 
protein than the primary check or tankage fed group, and 
groups C (tankage.50-dried buttermilk 50, average), D (tank­
age 20-dried buttermilk 80, average), E (straight dried butter­
milk) and F (tankage 9.11-dried buttermilk 90.89, average) 
required, respectively, 57, 53, 50 and 51 pounds. These are cor­
respondingly 7 pounds, 11 pounds, 14 pounds and 13 pounds 
less than group A (straight tankage).
W A T E R  C O N S U M P T IO N  O F T H E  PIGS
To determine the effect of the various feed combinations 
upon the water consumption of the pigs, four 10-day water
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TABLE XIII. WATER CONSUMPTION WITH CORRELATIONS RECORD, AVERAGE 
OF FOUR TEN-DAY PERIODS.
Supple­
mental
feed
Water consume
pigs
d by all Per­
cent 
water 
drunk 
of total 
con­
sumed
Water 
drunk 
daily 
per pig 
(lbs.)
Water consumed 
(Drunk and in feed)
Lot
no.
Drunk
(lbs.)
Par­
taken in 
feed 
(lbs.)
Total 
drunk 
and in 
feed 
(lbs.)
Daily 
per pig 
(lbs.)
Per
100 lbs. 
gain
(lbs.)
Per
100 lbs.
dry
matter
ingested
(lbs.)
i Tankage S.F 201.20 9.08 210.28 95.68 10.06 10.51 922.28 273.73
ii Tankage 90 
buttermilk 
10 218.17 9.71 227.88 95.74 10.91 11.39 984.36 281.30
in Tankage 80 
buttermilk 
20 256.32 9.39 265.71 96.47 12.82 13.29 1059.45 340.61
IV Tankage 70
buttermilk
30 246.20 9.92 256.12 96.13 12.31 12.81 1082.96 310.75
V Tankage 60
buttermilk
40 239.62 11.25 250.87 95.52 11.98 12.54 944.90 272.00
VI Tankage 50 
buttermilk 
50 305.72 11.87 317.59 96.26 15.29 15.88 1117.09 331.69
VII Tankage 40 
buttermilk 
60 244.52 10.55 255.07 95.86 12.23 12.75 1015.00 304.16
VIII Tankage 30
buttermilk
70 272.87 9.80 282.67 96.53 13.64 14.13 1083.86 359.40
IX Tankage 20
buttermilk
80 272.95 12.16 285.11 95.73 13.65 14.26 1033.76 295.63
X Tankage 10
buttermilk
90 298.20 10.50 308.70 96.60 14.91 15.44 1227.44 376.10
XI Dried
buttermilk
S.F. 267.65 11.92 279.57 95.74 13.38 13.98 964.70 303.52
XII Tankage S.F 
dried
buttermilk
S.F. 254.77 11.55 266.32 95.66 12.74 13.32 1005.74 295.65
records, one in each of the first four months, were taken during 
the experiment. Table XIII shows the average water consump­
tion of the pigs during the four periods.
These pigs when on full-feed drank from 10.06 to 15.29 
pounds of water daily. This was from 95 to 96 percent of the 
total water ingested, the remaining 4 to 5 percent being in the 
feeds eaten.
The most water was consumed by the pigs in lot VI, which 
received equal parts of tankage and dried buttermilk. The 
least water was consumed by the check or lot tankage fed. All 
lots receiving dried buttermilk consumed more water than did 
the check “ tankage”  lot I.
Lot X  required the most water per 100 pounds gain, 1.227.44 
pounds. The check lot had the lowest water requirement, 922.28 
pounds. The lots receiving buttermilk all required more water 
per 100 pounds gain than did the primary check lot fed tank­
age (lot I).
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The water intake was considerably greater than the dry mat­
ter consumption. The pigs consumed from 174 (lot I) to 276 
(lot X ) percent more water than dry matter. With but one 
exception (lot Y) all the pigs receiving dried buttermilk con-
TABLE XIV. SEASONAL WATER RECORD BY PERIODS.
All Data on Average Pig Basis
Period No. of 
days
No. of 
pigs per 
lot
Av. 
water 
drunk 
daily 
per pig 
(pounds)
Av. 
water 
consumed 
drunk 
and in 
feed daily 
per pig 
(pounds)
Percent 
water 
drunk 
of total 
consumed 
in feed 
and at 
trough 
(percent)
Total 
water* 
ingested 
per 100 libs, 
dry matter 
consumed 
(pounds)
Lot 1
June 28—July 8 10 2 7.39 7.*63 96.91 349.27
July 28—Aug. 7 10 2 10.70 11.05 96.82 360.30
Aug. 27—Sept. 6 10 2 10.58 11.10 95.30 261.92
Sept. 26—Oet. 6 10 2 11.57 12.30 94.04 210.33
Average 10 2 10.06 10.51 95.68 273.73
Lot II
June 28—July 8 10 Üj 6.82 6.99 97.48 457.36
July 28—Aug. 7 10 2 14.56 14.98 97.20 417.62
Aug. 27—Sept. 6 10 2 12.15 12.77 95.08 240.04
Sept. 26—Oct. 6 10 2 10.12 10.86 93.13 189.25
Average 10 2 10.91 11.39 95.74 281.30
Lot III
June 28—July 8 10 2 5.80 5.95 97.49 412.81July 28—Aug. r 10 2 13.70 14.12 96.98 384.01
Aug. 27—Sept. 6 10 2 14.30 14.84 96.34 345.76
Sept. 26—Oct. 6 10 2 17.48 18.27 95.67 296.54
Average 10 2 12.82 13.29 96.47 340.61
Lot IV
June 28—July 8 10 2 7.39 7.65 96.63 336.49July 28—Aug. 7 10 2 12.39 12.76 97.10 400.61Aug. 27—Sept. 6 10 2 13.47 14.05 95.86 300.38
Sept. 26—Oct. 6 10 2 16.00 16.79 95.24 265.69
Average 10 2 12.31 12.81 96.13 310.75
Lot V
June 28—-July 8 10 2 7.04 7.39 95.17 238.29July 28—Aug. 7 10 2 14.91 15.38 96.96 380.92Aug. 27—Sept. 6 10 2 13.65 14.28 95.57 288.33
Sept. 26—Oct. 6 10 2 12.33 13.15 93.79 207.76
Average 10 2 11.98 12.54 95.52 272.00
Lot VI
June 28—July 8 10 2 8.94 9.26 96.50 329.16July 28—-Aug. 7 10 2 18.72 14.32 96.91 386.10Aug. 27—Sept. 6 10 2 14.90 15.46 96.38 358.17
Sept. 26—Oct. 6 10 2 18.59 19.51 95.31 278.87
Average 10 2 15.29 15.88 96.26 331.69
Lot VII
June 28—July 8 10 2 6.99 7.27 96.11 298.54July 28—Aug. 7 10 2 16.05 16.47 97.42 464.65
Aug. 27—Sept. 6 10 2 12.07 12.62 95.63 309.79
Sept. 26—Oct. 6 10 2 13.80 14.68 94.00 219.50
Average 10 2 12.23 12.75 95.86 304.16
Lot VIII
June 28—July 8 10 2 6.94 7.26 95.52 265.16July 28—Aug. 7 10 2 17.92 18.36 97.56 490.03Aug. 27-—-Sept. 6 10 2 12.69 13.25 95.75 311.69
Sept. 26—Oct. 6 10 .2 17.03 17.67 96.39 355.04
Average 10 2 13.64 14.13 96.53 359.40
—
*Drunk and in feed.
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TABLE XIV (Continued)
Period No. of 
days
No. of 
pigs per 
lot
Av. 
water 
drunk 
daily 
per pig 
(pounds)
Av. 
water 
consumed 
drunk 
and in 
feed daily 
per pig 
(pounds)
Percent 
water 
drunk 
of total 
consumed 
in feed 
and at 
trough 
(percent)
Total 
water* 
ingested 
per 100 lbs. 
dry matter 
consumed 
(pounds)
Lot IX
28—July 8 10 2 5.10 5.47 93.33 179.25
July 28—Aug. 7 10 2 15.39 15.88 96.89 393.46
27—Sept. 6 10 2 13.90 14.62 95.07 264.32
26—Oct. 6 10 2 20.21 21.08 95.85 317.02
Average 10 2 13.65 14.26 95.73 295.63
Lot X
June 28—July 8 10 2 7.66 8.06 95.07 246.12
July 28—Aug. 7 10 2 17.37 17.82 97.47 488.19
27—Sept. 6 10 2 15.90 16.51 96.25 358.19
26—Oct. 6 10 2 18.72 19.37 96.62 398.61
Average 10 2 14.91 15.44 96.60 376.10
Lot XI
28—July 8 10 2 9.15 9.49 96.50 353.54
July 28—Aug. 7 10 2 15.12 15.55 97.23 451.34
Aug. 27—Sept. 6 10 2 14.53 15.23 95.42 294.96
26—Oct. 6 10 2 14.73 15.69 93.90 220.98
Average 10 2 13.38 13.98 95.74 303.52
Lot XII
28—July 8 10 2 8.77 9.15 95.88 296.58
28—Aug. 7 10 2 14.77 15.26 96.80 387.21
Aug. 27—-Sept. 6 10 2 13.32 13.99 95.20 280.03
26—Oct. 6 10 2 14.10 14.90 94.62 249.70
Average 10 2 12.74 13.32 95.66 295.65
*Drunk and in feed.
sumed more water per 100 pounds dry matter ingested than 
did the check lot. The water intake ranged from 2.74 to 3.76 
times that of the dry matter ingestion.
Table XIV gives the water data for all periods and also re­
peats the average of the four 10-day periods.
D IM E N S IO N A L  G R O W T H  A N D  F A T N E S S  OF T H E  PIGS
The pigs of all lots were measured at the beginning of the 
experiment (June 18) and again after 140 days feeding (Nov. 
5). The following measurements are given by lots and by 
groups, respectively, in tables XIX  and X X :
Body length, ears to tail
Shoulder height
Chest (heart) circumference
Chest depth
Chest width
Paunch circumference
Paunch depth
Paunch width
Foreleg length
Shin, fore, circumference
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The feeding of dried buttermilk had no appreciable effect 
on the skeletal growth as indicated in the length and height 
figures; the straight tankage supplementation appeared to pro­
mote development of length and height more than did the 
dried buttermilk-tankage combinations. Also tankage as the 
sole supplement certainly encouraged better growth in height 
and length than did dried buttermilk alone. In the length of 
fore leg, however, all of the groups (see table XX) getting 
dried buttermilk excelled the tankage fed pigs (group A). In 
depth of chest and paunch the groups fed dried buttermilk 
and dried buttermilk-tankage, taken as a whole, were superior 
to the pigs getting only tankage for supplement.
In the circumference of the fore shin dried buttermilk did 
not, all figures considered, prove to be stimulating.
In those measurements which reflect fleshing in addition to 
other growth, as in chest and paunch circumference and par­
ticularly in chest and paunch width, dried buttermilk, fed alone 
or combined with tankage, showed superiority. In every group 
receiving dried buttermilk the increase in width was clearly 
evidenced.
In the fattening of the pigs the incorporation of dried but­
termilk proved quite beneficial (see table X XI). Apparently 
there is a rather marked correlation between the degree of fat­
ness (judged visually) and the width of the pigs at the chest 
and paunch.
Our interpretation of the growth and fatness (condition) 
data leads us to believe that, in the balancing of corn, dried 
buttermilk, when used as a supplement to replace tankage, 
or in combination with tankage, has practically no beneficial 
effect on dimensional skeletal growth but that it does facilitate 
fleshing, particularly the appraised fattening.
T IM E  R E Q U IR E D  TO  R EA CH 225 PO U N D S
In all lots except lot II (tankage 90-dried buttermilk 10) the 
pigs reached 225 pounds in less time than did the tankage check 
lot (see table II). Lot II required 140 days, the same time as 
required by the check lot. The differences range from a sav­
ing of two days in lots III (tankage 80-dried buttermilk 20) 
and IY (tankage 70-dried buttermilk 30) to 20 days in lots VI 
(tankage 50-dried buttermilk 50) and XII (tankage 9.11-dried 
buttermilk 90.89). In general it may be affirmed that the more
TABLE XV. TIME REQUIRED TO REACH 225 POUNDS (BY GROUPS)
Group A B C D E F
Time required (Days) 140 139 127 126 128 120
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dried buttermilk in the supplement, the less was the time re­
quired to reach the desired weight.
Table XV shows the average time required to reach 225 
pounds by groups. Evidently the dried buttermilk had a 
marked effect in increasing the daily gain, thereby decreasing 
the time required to reach the desired weight pf 225 pounds.
Rapid gains are important to the- market hog producer inas­
much as the quicker the hogs can be marketed the greater is 
the saving of time, labor, interest on the investment and other 
cost factors. In certain seasons the swine producers’ time and 
attention are needed to care for other things, and if the hogs 
can be got out of the way a little earlier, due to faster gains, 
the farmer is money ahead. Under some conditions it is ad­
visable to get the hogs on the early and uniformly higher mar­
kets ; this is of “ dollars and cents”  importance, too. One, to be 
efficient in the pork production business, should investigate 
thoroly the various cost and “ speed”  factors which are in­
volved in getting the pigs ready for market in a relatively short 
time. The major emphasis is rightly placed on the “ ultimate 
profit”  idea.
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T A B t E  X V I .r. WEIGHTS AND FEEDING DATA: TWELVE LOTS OF TWO PIGS EACH FED FROM JUNE 18 1918 TO NOV J i q i s
d a t a  BY PERIODS AND TOTAL FOR ENTIRE TIME AND VP TO 225 LBS. WEIGHT AND TO 140 DAYS. ’ ’
(All figures in pounds unless otherwise designated)
Period Av. daily feed consumed per pig
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Feed required for 100 pounds gain
June 18-July 18 
July 18-Aug. 17 
Aug. 17-Sept. 16 
Sept. 16-0ct. 16 
Oct. 16-Nov. 5 
Entire Period 
To 225 Pounds
Lot I. Ration: Shelled Corn Self-Fed +  Tankage Self-Fed +  Block Salt Self-Fed
30 49.50 66.00 .55 1.86 .41 ----- .00 2.27 3.93 k 337.8530 66.00 97.50 1.05 3.02 .59 --— .00 3.61 4.42 287.5430 97.50 127.00 .98 3.36 .97 — .00 4.33 3.86 341.9730 127.00 186.50 1.98 5.86 1.03 — .00 6.88 4.39 295.3720 186.50 225.65 1.96 6.56 .74 ----- . .00 7.30 3.54 335.21140 49.50 225.65 1.26 3.96 .75 — .00 4.71 4.03 314.60140 49.50 225.65 1.26 3.96 .75 ----  . .00 4.71 4.03 314.60
75.15
56.35
98.81
51.68
37.80
59.52
59.52
413.00 
343.89 
440.78 
347.05
373.01 
374.13 
3Ÿ4.13
June 18-July 18 
July 18-Aug. 17 
Aug. 17-Sept. 16 
Sept. 16-0ct. 16 
Oct. 16-Nov. 5 
Entire Period 
To 225 Pounds
Lot II. Ration: Shelled Corn Self-Fed +  Mixture (Tankage 90-Dried Buttermilk 10) Self-Fed +  Block Salt Self-Fed
48.85
58.00
95.00
137.50
186.50
48.85
48.85
58.00
95.00
137.50
186.50
225.85
225.85
225.85
.31
1.23
1.42
1.63
1.97
1.26
1.26
1.72
3.66
4.29
5.93
6.46
4.26
4.26
1.96
4.22
5.42
6.87
7.61
5.05
5.05
3.67
5.52
4.66
4.24
3.69
4.32
4.32
563.88
296.39
302.66
362.95
328.30
337.24
337.24
71.31
41.35
71.68
.52.07
52.60
55.65
55.65
7.92 .00
4.59 .00
7.96 .00
5.79 .00
5.84 .00
6.18 .00
6.18 .00
643.11
342.34
382.31
420.81
386.75
399.08
399.08
June 18-July l8 
July 18-Aug. 17 
Aug. 17-Sept. 16 
Sept. 16-0ct. 16 
Oct. 16-Nov. 5 
Entire Period 
Oct. 16-Nov. 3 
To 225 Pounds
Lot III. Ration: Shelled Corn Self-Fed +  Mixture (Tankage 80-Dried Buttermilk 20) Self-Fed +  Block Salt Self-Fed
30 46.35 65.50 .64 1.47 .47 .12 .00 2.06 3.68 230.1630 65-. 50 103.50 1.27 3.61 .50 .12 .00 4.23 5.01 284.7830 103.50 148.00 1.48 4.79 .78 .20 .00 5.77 4.59 322.8230 148.00 196.00 1.60 5.76 .74 .18 .00 6.68 3.88 359.7420 196.00 228.65 1.63 6.15 .63 .16 .00 6.93 3.26 376.40140 46.35 228.65 1.30 4.23 .62 .16 .00 5.01 4.03 324.4718 196.00 225.12 1.62 6.14 .61 . 15 .00 6.90 3.28 379.69138 46.35 225.12 1.30 4.20 .62 .16 .00 4.97 4.05 323.98
74.15
39.37
52.67
46.17
38.47
47.90
37.59
47.94
18 54 .00
9 84 .00
13 17 .00
11 54 .00
9 62 .00
11 97 .00
9 39 .00
11 98 .00
322.85
333.99
388.66 
417.45 
424.49 
384.35
426.67 
383.91
June 18-July l8 
July 18-Aug. 17 
Aug. 17-Sept. 16 
Sept. 16-Oct. 16 
Oct. 16-Nov. 5 
Entire Period 
Oct. 16-Nov. 3 
To 225 Pounds
Lot IV. Ration: Shelled Corn Self-Fed +  Mixture (Tankage 70-Dried Buttermilk 30) Self-Fed +  Block Salt Self-Fed
30 49.35 73.00 .79 2.04 .39 .17 .00 2.59 4.23 258.7130 73.00 104.50 1.05 2.62 .44 .19 .00 3.24 3.65 249.5930 104.50 141.00 1.22 3.41 .63 .27 .00 4.31 3.51 280.1530 141.00 194.00 1.77 5.48 .80 .34 .00 6.63 3.96 310.4520 194.00 228.00 1.70 6.04 .79 .34 .00 7.17 3.40 355.13140 49.35 228.00 1.28 3.77 .60 .26 .00 4.62 3.71 295.1918 194.00 224.30 1.68 5.95 .79 .34 .00 7.08 3.39 353.45138 49.35 224.30 1.27 3.72 .59 .25 .00 4.57 3.72 293.63
48.84
41.56
51.68
45.50
46.74
46.75 
47.08 
46.80
20.93 .00
17.81 .00
22.15 .00
19.50 .00
20.03 .00
20.03 .00
20.18 .00
20.06 .00
328.48
308.95 
353.99 
375.45 
421.90
361.96 
420.71
360.49
24
Bulletin, Vol. 24 [1930], No. 278, Art. 1
http://lib.dr.iastate.edu/bulletin/vol24/iss278/1
TABLE XVI (CONTINUED)
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Lot V. Ration: Shelled Corn Self-Fed +  Mixture (Tankage 60-Dried Buttermilk 40) Self-Fed +  Block Salt Self-led
June 18-July 18 
July 18-Aug. 17 
Aug. 17-Sept. 16 
Sept. 16-Oct. 16 
Oct. 16-Nov. 5 
Entire Period 
Oct. 16-Oct. 22 
To 225 Pounds
30
30
30
30
20
140
6
126
50.15 
73.00
116.50
161.50
214.50
50.15
214.50
50.15
73.00
116.50
161.50
214.50
258.15
258.15
225.90
225.90
.76
1.45
1.50
1.77
2.18
1.49
1.90
1.39
2.41
3.66
4.97
6.17
7.59
4.77
7.23
4.44
.35
.59
.66
.59
.55
.55
.68
.55
.24
.39
.44
.39
.37
.37
.45
.37
.00
.00
.00
.00
.00
.00
.00
.00
3.00
4.64
6.07
7.15
8.51
5.69
8.37
5.36
4.87
4.90
4.37
3.80 
3.60 
4.14
3.80 
4.27
316.56 
252.22 
331.50 
348.97 
347.65 
321.12 
380.53 
318.38
46.48
40.69
43.73
33.45 1
25.36
36.92
35.83
39.72
30.98
27.13
29.16
22.30
16.91
24.62
23.90
26.48
■ UU 
.00 
.00 
.00 
.00 1 
.00 
.00 
.00
Ö94.Ud
320.03
404.39
404.73
389.92
382.66
440.26
384.59
June 18-July 18 
July 18-Aug. 17 
Aug. 17-Sept, 16 
Sept. 16-Oct. 16 
Oct. 16-Nov. 5 
Entire Period 
To 225 Pounds
30
30
30
30
20
140
120
51.15 
85.00
127.50
174.50 
224.00
51.15
51.15
85.00
127.50
174.50
224.00
251.85
251.85
224.00
1.13
1.42 
1.57 
1.65 
1.34
1.43 -
1.44
2.53
4.25
4.92
6.51
5.99
4.76
4.55
.40,42j»
.50
.46
.30
.43
.45
.40
.42
.50
.46
.30
.43
.45
.00
.00
.00
.00
.00
.00
.00
3.33
5.10
5.92
7.44 
6.60 
5.61
5.45
4.89
4.80
3.92
3.73
2.77
3.83
4.16
224.11 
299.89 
314.13 
394.83 
430.25 
331.95
316.11
35.54
29.88
31.97
27.98 
21.81 
29.74 
31.01
29.88
31.97
27.98 
21.81 
29.74 
31.01
.00
.00
.00
.00
.00
.00
.00
295.16
359.66
378.06
450.79
473.88
391.42
378.13
Lot VII Ration: Shelled Corn Self-Fed +  Mixture (Tankage 40-Dried Buttermilk 60) Self-Fed +  Block Salt Self-led
June 18-July 18 
July 18-Aug. 17 
Aug. 17-Sept. 16 
Sept. 16-Oct. 16 
Oct. 16-Nov. 5 
Entire Period 
Oct. 16-Oct. 30 
To 225 Pounds
30 
30 
30 
30 
20 
140 
14 * 
134
51.00
71.00
107.00
153.00
207.00
51.00
207.00
51.00
71.00
107.00
153.00
207.00
234.35
234.35
224.90
224.90
.67
1.20
1.53
1.80
1.37
1.31
1.28
1.30
1.75
2.95
4.23
6.27
6.31
4.16
6.38
4.07
.22
.38
.48
.37
.28
.35
.27
.35
.33
.57
.72
.56
.41
.53
.40
.53
.00
.00
.00
.00
.00
.00
.00
.00
2.29
3.90
5.44
7.20
6.99
5.04
7.05 
4.95
3.75
4.38
4.18
4.00
3.17
3.87
3.26
3.94
261.85
246.00
276.18
348.39
461.12
317.55
498.77
313.62
32.80
31.67 
31.43
20.67 
20.11 
26.77 
20.95 
27.22
47.50
47.15 
31.00
30.16 
40.15 
31.40 
40.82
.00
.00
.00
.00
.04
.00
.04
325.17 
354.77 
400.06 
511.39 
384.51 
551.12 
381.70
June 18-July 18 
July 18-Aug. 17 
Aug. 17-Sept. 16 
Sept. 16-Oct. 16 
Oct. 16-Nov. 5 
Entire Period 
Oct. 16-Oct. 23 
Xo 225 Pounds
48.15 
79.00
117.50
167.00
211.00 
.48.15 
2 1 1 .0 0
45.15
79.00
117.50
167.00
211.00
237.15
237.15
224.30
224.30
1.03
1.28
1.65
1.47
1.31
1.35
1.90
1.39
2.60
3.05
4.38
5.16
5.31
4.02
5.90
3.92
3.18
3.90 
5.50 
6.45 
6.39 
4.99 
7.52
4.91
5.00
3.97
3.87
3.41
2.85
3.62
3.46
3.82
252.97 
237.82 
265.54 
352.09
405.98 
297.42 
310.45 
282.29
16.77 
19.79 
20.36 
26.22
24.78 
21.63 
25.68 
21.47
39.14
46.18
47.52
61.17
57.82
50.48
59.89
50.10
.00
.00
.00
.00
.00
.00
308.88 
303.79 
333.41 
439.48 
488.59 
369.53 
396.02 
353.86 25
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Lot IX. Ration: Shelled Corn Self-Fed -f* Mixture (Tankage 20-Dried Buttermilk 80) Self-Fed +  Block Salt Self-Fed
June 18-July 18 30 51.50 83.50 1.07 2.33 .18 .71 .00 3.22 4.77 218.44 16.59 66.37 .00 301.41July 18-Aug. 17 30 83.50 130.00 1.55 3.07 .16 .63 .00 3.85 3.61 198.13 10.09 40.34 .00 248.56Aug. 17-Sept. 16 30 130.00 169.00 1.30 4.56 .30 1.20 .00 6.06 4.05 351.04 23.05 92.21 .00 466.29Sept. 16-Oct. 16 30 169.00 221.50 1.75 5.46 .21 .85 .00 6.52 3.34 312.13 12.11 48.46 .00 372.70Oct. 16-Nov. 5 20 221.50 260.50 1.95 7.28 .27 1.07 .00 8.62 3.58 373.50 13.69 54.77 .00 441.96Entire Period 140 51.50 260.50 1.49 4.35 .22 .88 .00 5.44 3.74 291.13 14.68 58.74 .00 364.56Oct. 16-Oct. 18 2 221.50 225.90 2.20 7.16 .30 1.19 .00 8.64 3.86 325.34 13.41 53.86 .00 392.61To 225 Pounds 122 51.50 225.90 1.43 3.91 .21 .85 .00 4.97 3.79 273.58 14.87 59.50 .00 347.96
Lot X. Ration: Shelled Corn Self-Fed +  Mixture (Tankage 10-Dried Buttermilk 90) Self-Fed -(- Block Salt Self-Fed
June 18-July 18 30 51.15 91.50 1.35 2.45 .10 .93 .00 3.49 4.89 182.49 7.68 69.14 .00 259.32July 18-Aug. 17 30 91.50 128.50 1.23 2.95 .10 .86 .00 3.90 3.55 239.49 7.70 69.32 .00 316.51Aug. 17-Sept. 16 30 ,128.50 170 ..50 1.40 3.84 .13 1.18 .00 5.16 3.45 274.50 9.39 84.54 .00 368.43Sept. 16-Oct. 16 30 170.50 216.00 1.52 5.31 .15 1.32 .00 6.78 3.51 349.82 9.69 87.23 .00 446.75Oct. 16-Nov. 5 20 216.00 246.85 1.54 6.14 .15 1.37 .00 7.66 3.31 398.02 9.84 88.54 .00 496.40Entire Period 140 51.15 246.85 1.40 4.00 .12 1.11 .00 5.24 ' 3.60 285.89 8.86 79.74 .00 374.50
Oct. 16-Oct. 25 9 216.00 225.00 1.00 5.87 .16 1.48 .00 7.52 3.41 587.33 16.44 148.06 .00 751.83To 225 Pounds 129 51.15 -225.00 1.35 3.80 .12 1.10 .00 5.02 3.66 281.60 9.08 81.72 .00 372.40
Lot XI. Ration: Shelled Corn Self-Fed +  Dried Buttermilk Self-Fed -)- Block Salt Self-Fed
June 18-July 18 30 48.15 77.50 .98 1.70 ■---- .88 .00 2.58 4.11 173.66 ----:--- 90.12 .00 263.78July 18-Aug. 17 30 77.50 118.50 1.37 3.33 •---- .87 .00 4.20 4.29 243.74 — 63.54 .00 307.28
Aug. 17-Sept. 16 30 118.50 154.50 1.20 4.15 — 1.46 .00 5.61 4.11 345.67 _____ 121.94 .00 467.61
Sept. 16-Oct. 16 30 154.50 215.50 2.03 7.14 — 1.16 .00 8.30 4.49 351.01 _____ 56.97 .00 407.98
Oct. 16-Nov. 5 20 215.50 238.15 1.13 5.23 — .72 .00 5.95 2.62 461.94 • -____  - 63.36 .00 525.30Entire Period 140 48.15 238.15 1.36 4.24 — 1.04 .00 5.28 3.89 312.68 .... , . 76.58 .00 389.26Oct. 16-Oct. 24 8 215.50 224.70 1.15 6.15 — .89 .00 7.04 3.20 534.89 — 76.96 .00 611.85To 225 Pounds 128 48.15 224.70 1.38 4.21 — 1.07 .00 5.28 3.87 305.11 — 77.73 .00 382.84
Lot XII. Ration: Shelled Corn Self-Fed +  Tankage Self-Fed +  Dried Buttermilk Self-Fed +  Block Salt Seif-Fed
June 18-July 18 30 51.00 86.00 1.17 2.08 .13 .91 .00 3.12 4.55 178.67 11.29 77.86 .00 267.81July 18-Aug. 17 30 86.00 131.50 1.52 3.07 .07 1.34 .00 4.48 4.12 202.58 4.51 88.46 .00 295.55
Aug. 17-Sept. 16 30 131.50 177.00 1.52 4.60 .18 1.23 .00 6.01 3.90 303.14 11.98 81.21 .00 396.33Sept. 16-Oct. 16 30 177.00 225.00 1.60 6.25 .06 .94 .00 7.25 3.61 390.43 3.85 58.85 .00 453.14Oct. 16-Nov. 5 20 225.00 238.50 .68 5.32 .10 2.49 .00 7.91 3.41 788.30 15.19 368.89 .00 1172.37Entire Period 140 51.00 238.50 1.34 4.19 .11 1.30 .00 5.60 3.80 312.78 8.19 97.33 .00 418.30To 225 Pounds 120 51.00 225.00 1.45 4.00 .11 l-.ll .00 5.22 3.92 275.89 7.64 76.26 .00 359.80
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TABLE XVII. NUTRIENTS (CRUDE) CONSUMED DAILY PER PIG WITH CRUDE NUTRITIVE RATIO.
(All figures in pounds)
Lot no. I II III IV V VI VII VIII IX X XI XII
Sh. corn Sh. corn Sh. corn Sh. corn Sh. corn Sh. corn Sh. corn Sh. corn Sh. corn Sh. corn
Sh. corn S. F. S. F. S. F. S. F. S. F. S. F. S. F. S. F. S. F. Sh. corn self-fed
Nutrients No. of self-fed Tank. 90 Tank. 80 Tank. 70 Tank. 60 Tank. 50 Tank. 60 Tank. 70 Tank. 80 Tank. 90 self-fed Tankage
consumed days in Tank. and and and and and and and and and B. M. P. self-fed
period self-fed B. M. P. B. M. P. B. M. P. B. M. P. B. M. P. B. M. P. B. M. P. B. M. P. B. M. P. self-fed B. M. P.
10 S. F. 20 S. F. 30 S. F. 40 S. F. 50 S. F. 40 S. F. 30 S. F. 20 S. F. 10 S. F. self-fed
Protein lbs. .41 .29 .45 .46 .50 .58 .38 .45 .52 .55 .41 .53
Carbohydrate 30
equivalent lbs. 1.59 1.45 1.37 1.83 2.16 2.36 1.65 2.36 2.33 2.54 1.88 2.24
Crude ratio 1: 3.85 4.96 3.05 3.97 4.35 4.06 4.31 5.22 4.48 4.60 4.61 4.23
Protein lbs. .62 .65 .66 .55 .80 .76 .59 .60 . 55 .57 .55 .71
Carbohydrate
O*
equivalent lbs. 2.57 3.09 3.09 2.32 3.31 3.76 2.72 2.86 2.87 2.89 3.18 3.27
Crude ratio 1: 4.11 4.76 4.69 4.22 4.17 4.96 4.62 4.78 5.21 5.08 5.7? 4.63
Protein lbs. .88 1.02 .95 .76 .97 .89 .88 .82 .94 .77 .80 .88
Carbohydrate 30
equivalent lbs. 2.94 3.76 4.15 3.05 4.41 4.36 3.94 4.05 4.44 3.81 4.18 4.43
Crude ratio 1: 3.33 3.67 4.35 4.01 4.57 4.92 4.49 4.94 4.74 4.97 5.25 5.04
Protein lbs. 1.14 1.07 1.01 1.07 1.02 .99 .95 .95 .86 .95 .98 .87
Carbohydrate 30
equivalent lbs. 4.95 5.02 4.90 4.80 5.32 5.60 5.44 4.76 4.92 5.06 6.39 5.59
Crude ratio 1: 4.35 4.70 4.85 4.47 5.21 5.64 5.75 4.99 5.71 5.34 6.55 6.42
Protein lbs. 1.03 1.23 .97 1.12 1.12 .81 .85 .89 1.12 1.04 .68 1.26
Carbohydrate 20
equivalent lbs. 5.44 5.50 5.17 5.23 6.43 5.05 5.36 4.77 6.52 5.76 4.61 5.75
Crude ratio 1: 5.28 4.47 5.32 4.69 5.75 6.26 6.31 5.37 5.81 5.55 6.80 4.56
Protein lbs. Entire .80 .83 :80 .77 .86 .81 .72 .73 .76 .76 .68 .82
Carbohydrate time
equivalent lbs. 140 3.36 3.64 • 3.63 3.32 4.17 4.17 3.71 3.69 4.05 3.89 4.01 4.15
Crude ratio 1: 4.19 4.41 4.56 4.32 4.84 5.18 5.15 5.04 5.23 5.14 5.88 5.06
Protein lbs. .80 .83 .79 .76 .84 .81 .71 .73 .72 .73 .71 .75
Carbohydrate To 225
equivalent lbs. pounds av. 3.36 '3.64 3.61 3.28 3.91 4.02 3.64 3.62 3.69 3.72 4.04 3.88
Crude ratio 1: weight 4.19 4.41 4.55 4.30 4.68 5.00 5.10 4.95 5.09 5.07 5.69 5.20
144
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T A B L E  X V I I I .  N U T R I E N T S  (DIGESTIBLE) CONSUMED D A IL Y  PER PIG W ITH  N U TRITIVE RATIO.
(All figures in pounds)
Lot no. I II III IV V VI VII VIII IX X XI XU
Sh. corn Sh. corn Sh. corn Sh. corn Sh. corn Sh. corn Sh. corn Sh. corn Sh. corn Sh. corn
Ration Nutrients
self-fed S. F. S. F. S. F. S. F. S. F. S. F. S. F. S. F. S. F.No. of Tank. Tank. 90 Tank. 80 Tank. 70 Tank. 60 Tank. 50 Tank. 40 Tank. 30 Tank. 20 B. M. P.consumed days in .self-fed and *and and and and and and and self-fedperiod B. M. P. B. M. P. B. M. P. B. M. P. B. M. P. B. M. P. B. M. P. B. M. .P B. M. P. B. M. P.10 S. F. 20 S. F. 30 S. F. 40 S. F. 50 S. F. 60 S. F. 70 S. F. 80 S. F. 90 S. F. self-fed
Protein lbs. 
Carbohydrate
.31 .22 .34 .36 .39 .46 .31 .36 .43 .47 .36 .45
equivalent lbs. 30 1.23 1.12 1.06 1.43 1.69 1.86 1.31 1.87 1.87 2.06 1.82Nutritive ratio 1: 3.95 5.10 3.09 4.01 4.38 4.05 4.27 5.15 4.34 4.40 4.32 4.05
Protein lbs. 
Carbohydrate
.47 .49 .50 .42 .62 .59 .47 .48 .45 .48 .46 .61
equivalent lbs. 30 1.98 2.39 2.40 1.81 2.59 2.95 2.15 2.27 2.28 2,33 2.55 2.67Nutritive ratio 1: 4.23 4.88 4.79 4.27 4.19 4.98 4.59 4.70 5.08 4.88 5.51 4.39
Protein lbs. .66 .76 .73 .59 .75 .69 .70 .66 .77 .64 .68 .73 ,Carbohydrate
equivalent lbs. 30 2.26 2.90 3.22 2.38 3.45 3.42 3.12 3.22 3.55 3.07 3.39 3.57Nutritive ratio 1: 3.41 3.75 4.43 4.06 4.60 4.94 4.45 4.86 4.60 4.77 4.97 4.89
Protein lbs. .85 .81 .77 .83 .79 .77 .74 .77 .70 .79 ' .80 .71Carbohydrate 4 . \ * ,•
equivalent lbs. - 30 3.82 3.89 3.80 3.74 4.15 4.38 4.27 *3.77 3.90 4.06 5.08 4.41Nutritive ratio 1: 4.47 4.82 4.95 4.54. 5.27. 5.68 5,76 4.92 5.61 5.15 6.35 6.24
Protein lbs. 
Carbohydrate
.77 .93^ .74 .86 .86 .62 .66 .71 .90 .86 .55 1.09
equivalent lbs. 20 4.21 4.26 4.02 4.08 5.02 3.95 4.20 3.78 5.42 4.60 , 3.65 4.70Nutritive ratio 1: 5.44 4.58 5.44 4.76 5.83 . 6.34 6.35 5.31 5.99 5.37 6.64 4.32
Protein lbs. Entire .60 .62 .61 .59 .67 .63 .57 .59 .63 .63 .57 .69Carbohydrate time
equivalent lbs. 140 2.59 2.82 2.82 2.59 3.26 3.27 2.92 2.92 3.23 3.12 3.21 3.34Nutritive ratio 1: 4.30 4.51 4.65 4.37 4.89 5.20 5.13 4.97 5.10 4.94 5.62 4.85
Protein lbs. To 225 .60 .62 .60 .59 .65 .63 .57 .59 .59 .61 .60 .62Carbohydrate pounds av.
equivalent lbs. weight 2.59 2.82 2.80 2.56 3.06 3.16 2.87 2.87 2.94 2.99 3.25 3.12Nutritive ratio 1: 4.30 4.51 4.64 4.36 4.72 5.01 5.08 4.88 4.96 4.87 5.42 5.00
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TABLE XIX . DIMENSIONAL GROWTH OF THE PIGS. 
Entire time—June 18—Nov. 5, 1918—140 Days 
(All measurements in inches)
Body Chest Paunch Shin,
Lot length Shoul- Fore fore,
designation ears to der Cir- Depth Width Cir- Depth Width leg cir-
tail height cum- cum- l’gth cum-
ference ference fer-
ence
I
Initial 26.97 15.16 24.80 8.33 7.01 27.36 9.65 7.36 8.60 3.94
Final
Increase
47.24 24.61 46.06 15.85 12.20 50.98 17.22 12.20 12.01 5.91
Total 20.27 9.45 21.26 7.52 5.19 23.62 7.57 4.84 3.41 1.97
Percentage 75.16 62.34 85.71 90.31 74.04 86.33 78.45 65.78 39.59 50.00
II
Initial 26.38 15.65 25.39 7.70 6.89 27.76 9.65 7.56 7.48 4.07
Final
Increase
45.67 24.21 45.67 15.75 12.20 50.20 17.03 12.11 11.61 5.75
Total 19.29 8.56 20.28 8.05 5.31 22.44 7.38 4.55 4.13 1.68
Percentage 73.13 54.72 79.84 104.60 77.14 80.85 76.53 60.16 55.26 41.28
III
Initial 26.57 15.85 25.00 7.97 6.99 28.15 8.37 7.13 8.46 3.94
Final
Increase
44.09 23.62 46.46 16.04 12.11 50.79 17.52 12.30 12.40 5.89
Total 17.52 7.77 21.46 8.07 5.12 22.64 9.15 5.17 3.94 1.95
Percentage 65.93 49.02 85.83 101.23 73.24 80.42 109.41 72.51 46.51 49.50
IV
Initial 25.98 15.35 25.59 8.07 6.79 28.35 8.98 6.99 8.27 4.04
Final
Increase
43.70 24.61 46.85 15.45 12.40 50.98 17.22 12.50 11.42 5.91
Total 17.72 9.26 21.26 7.38 5.61 22.63 8.24 5.51 3.15 1.87
Percentage 68.18 60.33 83.08 91.46 82.61 79.82 91.76 78.87 38.10 46.34
V
Initial 25.79 15.67 24.61 8.31 6.10 29.33 9.41 6.69 8.37 3.98
Final
Increase
48.23 24.80 48.03 16.24 12.80 54.92 18.60 12.80 12.80 6.30
Total 22.44 9.13 23.42 7.93 6.70 25.59 9.19 6.11 4.43 2.32
Percentage 87.02 58.29 95.16 95.50 109.84 87.25 97.70 91.33 52.94 58.42
VI
Initial 24.61 15.75 27.17 7.81 6.91 29.53 8.86 •7.19 8.46 3.94
Final
Increase
46.46 25.00 49.02 16.83 13.09 52.76 18.01 13.19 12.60 5.85
Total 21.85 9.25 21.85 9.02 6.18 23.23 9.15 6.00 4.14 1.91
Percentage 88.80 58.75 80.43 115.37 89.46 78.67 103.33 83.56 48.94 48.50
VII
Initial 26.97 15.35 27.56 7.68 6.34 29.92 9.35 7.09 8.66 4.04
Final
Increase
46.46 24.41 46.46 16.73 12.30 52.17 18.21 12.80 12.40 5.91
Total 19.49 9.06 18.90 9.05 5.96 22.25 8.86 5.71 3.74 1.87
Percentage 72.26 58.97 68.57 117.84 94.10 74.36 94.74 80.56 43.18 46.34
VIII
Initial 26.18 14.76 24.61 7.78 6.59 29.92 9.57 6.99 8.27 4.00
Final
Increase
46.46 24.21 48.23 16.14 12.99 52.95 17.03 12.99 11.81 6.00
Total 20.28 9.45 23.62 , 8.36 6.40 23.03 7.46 6.00 3.54 2.00
Percentage 77.44 64.00 96.00 107.46 97.01 76.97 77.98 85.92 42.86 50.00
IX
Initial 27.36 15.91 26.57 8.17 6.69 28.15 9.55 7.44 8.76 4.13
Final
Increase
46.06 24.80 49.21 16.14 12.60 52.76 17.62 13.29 12.40 6.44
2.31Total 18.70 8.89 22.64 7.97 5.91 24.61 8.07 5.85, 3.64
Percentage 68.35 55.88 85.19 97.59 88.24 87.41 84.54 78.57 41.57 55.93
X
Initial 26.77 15.55 25.98 8.07 5.94 30.71 9.74 6.69 8.27 4.31
Final
Increase
47.05 25.20 46.26 16.04 12.60 50.20 17.13 11.42 12,80 6.30
1.99Total 20.28 9.65 20.28 7.97 6.66 19.49 7.39 4.73 4.53
Percentage 75.74 62.03 78.03 98.78 111.92 63.46 75.87 70.70 54.76 46.12
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TABLE X IX  (CONTINUED)
XI
Initial
Final
Increase
Total
Percentage
26.77
46.06
19.29
72.06
15.94
24.41
8.47
53.14
24.61
46.46
21.85
88.80
7.62
15.65
8.03
105.43
5.94
12.20
6.26
105.30
29.53
51.18
21.65
73.33
9.11
17.42
8.31
91.14
6.59
12.70
6.11
92.72
8.31
12.01
3.70
44.55
4.17
5.87
1.70
40.77
XII
Initial 27.17 15.85 25.79 7.68 6.04 30.71 9.39 6.69 8.46 4.13
Final 46.26 24.80 47.24 16.24 13.19 50.79 16.63 13.19 12.01 6.30
Increase
Total 19.09 8.95 21.45 8.56 7.15 20.08 7.24 6.50 3.55 2.17
Percentage 70.29 56.47 83.17 111.54 118.24 65.38 77.15 97.06 41.96 52.38
TABLE XX. DIMENSIONAL GROWTH OF THE PIGS. 
Entire time—June 18—Nov. 5, 1918— 140 Days. 
(Straight averages)
(All measurements in inches)
Butter­
milk,
dried,
percent
in
supple­
ment
Body
l ’gth
ears
to
tail
Shoul­
der
height
Chest Paunch Shin,
fore,
cir-
cum-
fer-
ence
Group Cir-
cum-
fer-
ence
Depth Width Cir-
cum-
fer-
ehce
Depth Width Fore
leg
l’gth
A
Initial
Final
Increase
Total
Percentage
0
26.97
47.24
20.27
75.16
15.16
24.61
9.45
62.34
24.80
46.06
21.26
85.71
8.33
15.85
7.52
90.31
7.01
.12.20
5.19
74.04
27.36
50.98
23.62
86.33
9.65
17.22
7.57
78.45
7.36
12.20
4.84
65.78
8.60
12.01
3.41
39.59
3.94
5.91
1.97
50.00
B
Initial
Final
Increase
Total
Percentage
20
26.31
44.49
15.62
24.15
25.33
46.33
7.91
15.75
6.89
12.24
28.09
50.66
9.00
17.26
7.23
12.30
8.07
11.81
4.02
5.85
18.18
69.10
8.53
54.61
21.00
82.91
7.84
99.12
5.35
77.65
22.57
80.35
8.26
91.78
5.07
70.12
3.74
46.34
1.83
45.52
T . . fInitial
Final
Increase
Total
Percentage
50
25.79
47.05
15.59
24.74
26.45
47.84
7.93
16.60
6.45
12.73
29.59
53.28
9.21
18.27
6.99
12.93
8.50
12.60
3.99
6.02
21.26
82.44
9.15
58.69
21.39
80.87
8.67
109.33
6.28
97.36
23.69
80.06
9.06
98.37
5.94
84.98
4.10
48.24
2.03
50.88
T . D 
Initial 
Final 
Increase 
Total
Percentage
80
26.77
46.52
15.41
24.74
25.72
47.90
8.01
16.11
6.41
12.73
29.69
51.97
9.62
17.26
7.04
12.57
8.43
12.34
4.15
6.25
19.75
73.78
9.33
60.55
22.18
86.24
8.10
101.12
6.32
98.60
22.28
75.04
7.64
79.42
5.53
78.55
3.91
46.38
2.10
50.60
T • • EInitial
Final
Increase
Total
Percentage
100
26.77
46.06
15.94
24.41
24.61
46.46
7.62
15.65
5.94
12.20
29.53
51.18
9.11
17.42
6.59
12.70
8.31
12.01
4.17
5.87
19.29
72.06
8.47
53.14
21.85
88.80
8.03
105.43
6.26
105.30
21.65
73.33
8.31
91.14
6.11
92.72
3.70
44.55
1.70
40.77
Initial
Final
Increase
Total
Percentage
90.89
27.17
46.26
15.85
24.80
25.79
47.24
7.68
16.24
6.04
13.19
30.71
50.79
9.39
16.63
6.69
13.19
8.46
12.01
4.13
6.30
19.09
70.29
8.95
56.47
21.45
83.17
8.56
111.54
7.15
118.24
20.08
65.38
7.24
77.15
6.50
97.06
3.55
41.96
2.17
52.38
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TABLE XXI. CONDITION OR DEGREE OF FATNESS—UNITS. 
• (Estimated or judged after visual inspection)
Average Per Pig After 140 Days of Feeding
Initial Final Increase,
Absolute
Increase
Percentage
I 66.67 (g) 54.17 (m — g —) -12 .50
(decrease)
-18 .75
(decrease)
II 66.67 (g) 62.51 ( g - ) -  4.16 
(decrease)
-  6.24 
(decrease)
III 63.90 ( g - ) 70.84 (g+) 6.94 10.86
IV 66.67 (g) 75.00 (g -ch ) 8.33 12.49
V 66.67 (g) 79.17 (c h -) 12.50 18.75
VI 66.67 (g) 88.89 (ch—pr—) 22.22 33.33
VII 66.67 (g) 75.00 (g -ch ) 8.33 12.49
VIII 66.67 (g) 87.50 ( c h - p r - ) 20.83 31.24
IX 66.67 (g) 87.50 ( c h - p r - ) 20.83 31.24
X 66.67 (g) 79.17 (c h - ) 12.50 18.75
XI 66.67 (g) 87.50 (ch—pr—) 20.83 31.24
XII 62.51 ( g - ) 91.67 (ch — pr— ) 29.16 46.65
Note:—The rankings used for grading the condition with relative units allowed were: Prime 
(100.00); Choice (83.33); Good (66.67); Medium (50.00); Fair (33.33); Common (16.67); and 
Inferior (00.00). In this table the designations are to be interpreted as follows: g equals good; 
m —g equals medium to good; ch equals choice; pr equals prime, etc.; the signs _+ and — indicate 
variations above or below the grade, etc.
31
Evvard et al.: Dried buttermilk for growing and fattening pigs
Published by Iowa State University Digital Repository, 1930
